distribution of P. vittata is similar to that of the alien fern T. dentata (Murakami et al., 2007) . The first occurrence of T. dentata was recorded in the 1950s in Kinki District (Yamazumi, Newsl. Kinki Bot. Soc. 45:13-14. 1988 ). After Manago (Nanki Seibutsu 28:93-96. 1986 ) reported detailed observations of the ecology of T. dentata and its range expansion in Wakayama Prefecture, this species was reported in succession in Osaka Prefecture (Yamazumi, 1988) , Chiba Prefecture (Nakaike, J. Nippon Fernist Club 3(6):128. 1996), Kanagawa Prefecture (Hiratsuka City Museum, Shohnan shokubutsu-shi VI, p. 13. Hiratsuka City Museum, Hiratsuka. 2001), and Aichi Prefecture (Hotta, Rep. Anjo City Mus. Hist. 4:133-144. 2001) . Pteris vittata was also recorded in all of these prefectures except Chiba. Climate warming in urban areas due to the urban heat island effect, global warming, or both may relate to these range expansions, as discussed by Murakami et al. (2007) . Since both T. dentata and P. vittata grow on stone walls and gutters, a nonbiological urban matrix will not necessarily hinder their range expansion. Urban roads or concrete warmed by the heat island effect may assist the growth of these tropical weedy ferns. However, newly recorded P. vittata individuals may have escaped from greenhouses or homes (Yamamoto, 2000) . Tagawa (1959) suggested that P. vittata in southern Kinki District is not native to Wakayama, and Yamamoto (2000) agreed. Thus, the range expansion of these species may be caused not simply by urban temperature rise, but also by escape from cultivation.
Microlepia strigosa is an indigenous species found along the south coast of Honshu and further south. Until this report, there was no domestic report of the range expansion of this species in Japan. There was also no report of it as an invasive species; in the Hawaiian Islands, M. strigosa is regarded as a native species that should be conserved (Tickin et al., Biodiv. Conserv. 16:1633 -1651 . 2006 ). However, it was discovered in an urban wildlife park in Kyoto city, 30 km northeast of Osaka, where it does not naturally occur; those individuals were considered to have been introduced as cultivated plants or in the introduced soil (Murakami et al., J. Japanese Revegetation Technology. 30: 139-144. 2004 ). Thus, the range expansion of M. strigosa cannot be judged as a completely natural event. As the discontinuity in its current distribution from Wakayama city to Osaka city is decreasing (Fig. 1) and considering the role of human activities in its dispersal, the range expansion of M. strigosa in this region appears to be a reasonable conclusion.
As the survival of M. strigosa during winter in Osaka city has not been investigated to date, except in Suminoe and Fukumachi, studies are warranted. However, in the wildlife park in Kyoto city, where the average temperature and annual lowest temperature are lower than those in Osaka city, M. strigosa arrived and grew for at least 4 years (2002 to 2005) (Murakami, in Morimoto, Y. and Y. Natuhara, eds. Living Forest, pp. 83-100. Kyoto Univ. Press, Kyoto. 2005). Therefore, M. strigosa can grow adequately at the present air temperature in Osaka city.
In the case of alien species such as T. dentata, it may be that they expanded their range naturally because of inherent potential, not because of the influence of climate change. However, we believe that it is reasonable to consider the change in the northward distribution of native species like M. strigosa as a response to climate change. Therefore, although cultivated plants or introduced soil could lead to naturalization, the range expansion of M. strigosa should be interpreted as an example of range expansion due to climate warming. A similar judgment may not be appropriate for P. vittata, which is probably an alien species. Despite the restricted range expansion of this species for some time after its first discovery in the 1950s in Wakayama Prefecture (Yamamoto, 2000) , the later increase in localities (Hotta, 1997; Yamamoto, 2000; Yamazumi, 1993) should be considered the result of climate warming.
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